• Countries in Asia and the Pacific are investing in digital health for achieving universal health coverage (UHC), but they face challenges in doing so.
• Legal frameworks for data privacy and security are still nascent. Health informatics capacity needs strengthening, including understanding of health data use, health informatics standards, and of concepts such as interoperability and enterprise architecture.
• Most developing countries lack a robust land and civil registration system, which limits their ability to rely on existing registries for population groups, villages and administrative units to plan health services.
• Key issues to be addressed include understanding where the patients and the health services are; factors contributing to increased health risks for people; and how access to health services-both curative and preventive-can be improved in an expanding health care ecosystem.
• Effective management and use of geospatial data and technologies with support from the Health GeoLab Collaborative, can address the geographic aspects of pressing public health problems and improve planning of health services for UHC.
Geospatial data is directly relevant to all three main functions of a country's public health system: monitoring community health and identification of health problems and priorities; ensuring universal access to appropriate and cost-effective care; and policy making to solve local and national health problems. Everything happens somewhere at a given time, yet space and time are two dimensions that are poorly captured in many health information systems (HIS).
The sophistication of GST can sometimes be a barrier, and it would be logical to assume in resource-constrained settings that lack of technology is the main obstacle to using it. This is not so. The significant barriers are related to geospatial data management practices, policies, and resources to ensure sustainability.
Among ADB's developing member countries (DMCs) few ministries of health have a data management unit. Moreover, neither strengthening of data management skills, nor improving the content of existing data systems, are particularly attractive to donor agencies deploying health-related funding, even when these funds are earmarked for health systems strengthening. What training there is tends to be sporadic, one-off sessions on the use of GST, which does not cover good and sustainable geospatial data management practices. Within governments, GST technical staff and health systems decision makers rarely have a meeting of minds, with the technical staff unable to convey to the decision makers that no amount of technology can overcome the limitations of lack of content and its quality. This is a fundamental issue with all digital health solutions.
A geo-enabled HIS provides powerful tools to address pressing public health problems and achieve UHC. It contextualizes data from different sources in both space and time using geographic objects (i.e., health facilities) as the common link between data collected by different sources using geography as the unifying element in data analysis. It also helps analyze trends in health data by taking into account changes in geography through time. Using GIS, an integrated collection of computer software and data can be used to view and manage information about places, analyze spatial relationships, and model spatial processes (Figure 1 ).
All of these facets are essential for malaria elimination, control of other communicable diseases, and health sector planning in general.
the health iNfOrmatiON system GeO-eNabliNG frameWOrK
The first step in harnessing the power of geospatial data and technologies to support a strong and effective health system is to have a geo-enabled HIS with the necessary elements in place.
There are nine key elements of a geo-enabled health information systems that form the HIS geo-enabling framework initially developed and implemented by the Asia eHealth Information Network (AeHIN) GIS Lab:
(i) A clearly defined vision, strategy, and plan for geoenabling the HIS; (ii) An information system governance structure covering geospatial data and technologies; (iii) A minimum technical capacity to manage and use geospatial data and technologies; (iv) Defined geospatial data specifications, standards and protocols to ensure the availability and quality of geospatial information across the whole data lifecycle; (v) Master lists for the core geographic objects (e.g., health facilities, villages, administrative and reporting divisions) and their associated geography, with an updating mechanism in place for each through the use of a common georegistry; (vi) Appropriate geospatial technologies identified in accordance with good geospatial data management practices; (vii) Use cases supporting the implementation of programs towards reaching health-related Sustainable Development Goal (SDG) 3 and improving UHC; (viii) Policies supporting and enforcing all of the above as well as geospatial data accessibility; and (ix) The necessary resources to ensure sustainability over the long term. 
GeO-eNabliNG health iNfOrmatiON systems iN asia aNd the paCifiC
To better understand the current situation for countries in the region aspiring to geo-enable their HIS, in February 2017, the AeHIN GIS Lab, with ADB support, used the HIS geo-enabling framework to assess 13 countries aspiring to use geospatial data and technologies for their HIS, with the objective of informing the ministries of health and HIS decision makers (Figure 2 ). Almost all countries surveyed had no policy framework, and collected and used geospatial data that did not have the necessary specifications, standards, and protocols in place. Asked what they most needed to ensure the sustainability of their existing GIS programs, respondents typically cited training and capacity development. This illustrates the gaps that exist in the region to ensure a sustainable geo-enablement of the HIS.
the aehiN Gis lab-prOGress iN ONe year
To enable the health sector in countries to fully benefit from geospatial data and technologies, ADB and the World Health Organization (WHO), together with private sector partners, supported the establishment of a GIS laboratory under the umbrella of AeHIN.
Since its launch in June 2016, the AeHIN GIS Lab, has been using the 4Ts (Teaming, Tooling, Testing, Training) approach to strengthen in-country's capacity for proper and sustainable use of geospatial data and technologies for HIS.
In terms of teaming, the AeHIN GIS Lab has, for example, established a public-private partnership with Esri, the leading proprietary GIS software company, to allow ministries of health to access highly discounted GIS software bundles. Through ADB support, Cambodia, Myanmar, and Viet Nam have already benefited from such bundles. Esri is now revising the bundles to be even more affordable to countries in the region. The AeHIN GIS Lab has also established a network of peers with 152 members from 33 countries. On the teaming side, the AeHIN GIS Lab helped build regional capacity through workshops and also directly provided extensive onsite technical support in Cambodia, Myanmar, and Viet Nam for the geo-enablement of their HIS (Boxes 2 and 3).
lOOKiNG ahead: the health Geolab COllabOrative
The AeHIN GIS Lab's activities in the region, especially in Cambodia, Myanmar, and Viet Nam, have helped countries to move forward with geo-enabling their HIS and harnessing the benefits of geospatial data and technologies. However, 27 other low-and middle-income countries in Asia and the Pacific could benefit from the same support.
The Health GeoLab Collaborative has been established to fill this gap in a cost-effective manner by bringing together more institutions and individuals sharing a common vision, for low-and middle-income countries in Asia and the Pacific to fully benefit from the power of GST to reach the health related SDG 3, and ready to engage their respective skills, experience, and resources to achieve it.
In Myanmar, the management and use of geospatial data and technologies directly contributes to the implementation of the National Health Plan (NHP) 2017-2021. The NHP 2017-2012 aims to strengthen Myanmar's health system, address its public health priority issues, and support the drive toward UHC. However, efforts to geo-enable the HIS were hampered by a lack of governance structure, standards, protocols and policy, and technical capacity. As a result, information systems were not using the same geographic data and therefore not fully benefiting from what geography, geospatial data, and technologies have to offer. A pilot project conducted in the Magway region was used to demonstrate the benefits of geo-enabling the HIS by using common master lists for the geographic objects core to public health (and thus the same geographic data) across three programs.
Under this project, ArcGIS mapping and AccessMod modeling software were used to propose a fully functional emergency obstetric care delivery network as a way to support planning. The unique health facility identifiers from the master list were integrated into the malaria database to visualize temporal changes in the number of positive malaria cases over 2015, as part of communicable disease monitoring and surveillance. The spatial analysis functions of ArcGIS were used to conduct a rapid impact assessment after the 2016 Chauk earthquake and thus illustrate how emergency management can be supported.
The implementation of the pilot project throughout the Magway region not only strengthened the technical capacity of the Ministry of Health and Sports in the management and use of geospatial data and technologies, but also demonstrated the benefits gained through geo-enabling the HIS:
• Duplication of efforts was avoided, which reduced costs through the use of common master lists and their associated geography; • Quality (completeness, uniqueness, timeliness, validity, accuracy, and consistency) of geospatial data improved through the use of common guidelines, standards, and protocols; • Geography was used as the dimension that connects data from different sources; and • Powerful visualization and analytical capabilities of geographic information system technology were used (see "Geo-enabling the health information system in Myanmar story map" at go.esri.com/MOHS, for more details).
All the above support the implementation of the NHP 2017-2021 to reach the United Nations Sustainable Development Goals and is now being used to institutionalize what has been initiated through the pilot project as part of the strategic action plan for strengthening health information 2017-2021. In the coming years, the Collaborative is expected to become a reference, facilitator among stakeholders, and a knowledge broker in the region. It will help advocate the use of geography, geospatial data, and technologies to reach SDG 3, including UHC or key public health issues such as the passage from malaria control to malaria elimination.
The progress toward reaching this objective will be measured through indicators, including the amount of financial and in-kind support provided to countries to enable the management and use of geospatial data and technologies for their HIS, number of countries having geo-enabled their HIS; documentation of the benefits gained through the geo-enablement, and number of partners that have joined the Collaborative by 2025.
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